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PREFACE

This report of Iowa is one of a series of annual reports that
document hydrologic data gathered from the U.S. Geological
Survey's surface- and ground-water data-collection networks in
each State, Puerto Rico, and the Trust Territories. These
records of streamflow, ground-water levels, and quality of water
provide the hydrologic information needed by State, local, and
Federal agencies, and the private sector for developing and
managing our Nation's land and water resources.

This report is the culmination of a concerted effort by dedicated
personnel of the U.S. Geological Survey who collected, compiled,
analyzed, verified, and organized the data, and who typed,
edited, and assembled the report. 1In addition to the authors,
who had primary responsiblity for assuring that the information
contained herein is accurate, complete, and adheres to Geological
Survey policy and established guidelines, the following

individuals contributed significantly to the collection, and
processing of the data, and to the publication of the report.

R.D. Goodrich L.E. Hotka G.D. Lyke

A.R. Conkling, Jr. R.L. Kopish R.C. Klosterman
J.G. Gorman D.E. Riddle K.M. Carpenter
V.E. Miller N.V. Fish C.J. Anderson

This report was prepared in cooperation with the State of Iowa
and with other agencies under the general supervision of J.M.
Klein, District Chief, Iowa.
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WATER RESOURCES DATA FOR IOWA, 1983
INTRODUCTION

Water resources data for the: 1982 water year for lowa consist of records of stage, discharge,
and water quality of streams; stage, contents, and water quality of lakes and reservoirs; and
water levels of ground-water wells. This report contains records for water discharge at 116 gaging
stations; stage or contents at 7 lakes and reservoirs; water quality at 17 gaging stations, and
water levels at 90 observation wells., Also thcluded are data for 125 crest-stage partial-record
stations. Additional water data were collected at varfous sites not i{nvolved 1n the systematic
data-collection program and are published as miscellaneocus measurements and analyses. These data
represent that part of the National Water Data System operated by the U.S. Geological Survey and
cooperating State, local, and Federal agencies in Iowa.

Records of discharge and stage of streams, and contents or stage of lakes and reservoirs were
first published in a series of U.S. Geological Survey water-supply papers entitled, "Surface Water
Supply of the United States.," Through September 30, 1960, these water-supply papers were in an
annual series and then in a S-year series for 1961-65 and 1966-70. Records of chemical quality,
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series of
water-supply papers entitled, "Quality of Surface Waters of the Unfited States." Records of
ground-water levels were published from 1935 to 1974 in a series of water-supply papers entitled,
“Ground-Water Levels 1{in the United States." wWater-supply papers may be consulted 1n the
1ibraries of the principal cities 1in the United States or may be purchased from Branch of
Distribution, U.S. Geological Survey, 604 South Pickett Street, Alexandria, Virginta, 22304.

For water years 1961 through 1970, streamflow data were released by the Geological Survey In
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1970
were similtarly released either in separate reports of in conjunction with streamflow records.

Beginning with the 1971 water year, water data for streamflow, water quality, and ground water
are published in official Survey reports on a State-boundary basis. These official Survey reports
carry an identification number consisting of the two-letter State abbreviation, the last two digits
of the water year, and the volume number. For example, this report 1{is 1{identified as "U.S.
Geological Survey Water-Data Report 1A-83-1." These water-data reports are for sale, 1{in
paper copy or in microfiche, by the National Technical Information Service, U.S. Department of
Commerce, Springfield, Virginia 22161.

Addittonal information, {ncluding current prices, for ordering specific reports may be obtained
from the District Chief at the address given on the back of the title page or by telephone, (319)
337-4191.

COOPERATION

The U.S. Geologtcal Survey and organizations in the State of lowa have had cooperative
agreements for the systematic collection of streamflow records since 1914, for ground water levels
since 1935, and for water-quality records since 1943. Organizations that assisted in collecting
data through cooperative agreement with the Survey in 1981 are:

Iowa Geological Survey, Donald L. Koch, director and state geologtst

University of Iowa, Institute of Hydraulic Research, Robert G. Hering, dean of College of
Engineering and John F. Kennedy, director

University of lowa, Hygienic Laboratory, W.J. Hausler, Jr., director

lowa Department of Transportation, Highway Division, Robert H. Given, director, and Vernon J.
Marks, research engineer

Iowa State University, Richard E. Hasbrook, contracts and grants officer, and E. Robert Bauman,
professor-in-charge; and Engineering Research Institute, Tom A. Austin, director.

City of Cedar Rapids, Donald Canney, mayor

City of Des Moines, Pete Cretvaro, mayor protempore

City of Fort Dodge, Vincent B. Gardner, general manager, department of munictpal utilities

Ass{stance 1n the form of funds or services was given by the Corps of Engtneers, U.S. Army, in
collecting flow records for 77 gaging stations. Assistance was also furnished by NOAA-National
Weather Service, U.S. Department of Commerce.

The following organizations alded in collecting records:

Union Electric Co.; Des Moines Water Works; Waterloo Sewage Treatment Plant; Univer-

sity of lowa; West Central Iowa Rural Water Association; and cities of, Charies City, Clear Lake,
Denison, lowa city, Marshalltown, Stoux City, and Waterioo. .

Oorganizations that supplied data are acknowledged in station descriptions.



2 WATER RESOURCES DATA FOR IOWA, 1983
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Figure 2.--Precipitation, in inches, during 1983 water year eompared with normal annual precipitation for lowa.
(Data from lowa Department of Agricuiture, State Climatologist)




WATER RESOURCES DATA FOR IOWA, 1983 3

SUMMARY OF HYDROLOGIC CONDITIONS

Runoff for the 1983 water year in lowa was the second highest of record in spite of the ser-
fous drought. Average annual runoff ranges from 2 inches in the northwest to 9 inches in the
east with an areal weighted average of 6.4 inches. During 1983, the runoff varied from 10 1{nches
in the west to more than 25 fnches in the northeast with a welighted average of 15.9 inches (fig.
1). The weighted average runoff was computed using stations totalling 52,080 square miles or 93
percent of the total area of 56,239 square miles.

Runoff exceeded that for previous years of record for 11 of the 26 streamflow stations that
represent the major river basins of lowa. The previous high runoff of record at 21 of these 26
stations occurred in the 1973 water year. The weighted average runoff for the 1973 water year
was 16.6 inches compared to 15.9 inches in 1983 (table 1}. There was no serious drought in 1973
and there were outstanding floods in the Wapsipinticon, lowa, Skunk, and Des Moines River basins
(see Water Resources Data for lIowa, 1973).

Precipitation for the 1983 water year was much greater than average, ranging from 35 {nches
in the northwest to 45 inches in the northeast. The normal precipitation for the standard period,
1941-70, was 25 inches in the northwest to 35 inches in the southeast (fig. 2). From data com-
piled by the State Climatologist, lowa Department of Agriculture, {(written commun., 1983), the
;:e;?ge pr:c1p1tation for lowa was. 36.98 tnches for the water year 1983 compared to the normal of

. inches.

The 1983 water year began with streamflow at all three of the index stations (fig. 3} 1in the
excessive range. Streamflow continued excessive at these stations through July 1983. Record
high monthly means were recorded for the Des Moines River at Ft. Dodge for October-March, and May,
and record mean-daily discharges for the respective months were recorded for December-February.
Record high monthly means also were recorded for the Cedar River at Cedar Rapids for December,
February, and May, with a record mean-daily discharge for November. The water year ended with
streamflow at two of the index stations, Des Moines River at Ft. Dodge and Nishnabotna River near
Hamburg, in the normal range and Cedar River at Cedar Raptds again in the excessive range. .

Climate for the 1983 water year was seasonally erratic. The winter was mild and wet. Dur-
ing the past 50 years, only the 1953-54 winter had been warmer. The winter was the third wett-
est of record exceeded only by 1914-15 and 1873-74. June 1983 was the wettest June since 1891
in northwest Ilowa. The heat and 1less than normal precipitation during July and August, part-
icularly in the southern one-half of lowa, caused a serious drought. Even with excessive or
normal -streamflow and high ground water . levels, the crops did not receive the necessary mois-
ture during the peak of the growing season. The summer of 1983 was the hottest since 1936 and
the driest 1{n the southeast since 1936. The extreme heat ended in early September and ratins

restored soil] moisture to normal by the end of autumn.

Water-quality data were collected bimonthly or quarterly at seven National Stream Quality
Accounting Network (NASQAN) stations and one Hydrologic Benchmark (HBM) station in lowa (fi{g. 4).
These networks utilize a fixed-station and fixed-sampling interval concept. Data collected in-
¢ luded measurements of pH, specific conductance, water temperature, dissolved oxygen, and fecal
bacteria. Water samples were collected and analyzed for common constituents including cations,
anions, and dissolved solids; nutrient constituents i{ncluding nitrate, ammonta, phosphate and
other nitrogen and phosphorus species; trace metals and suspended sediment. These samples were
depth integrated and preserved at the sampling sites prior to analysis by the U.S. Geological
Survey laboratory {n Denver, Colorado.

Dissolved-solids data from selected NASQAN stations were used to demonstrate +temporal var-
tfabtlity of water quality for the Miss{ssippi River, the Missouri River, and the Skunk River,
Concentrations of dissolved solids were relatively normal at these <three stations throughout
the year (fig. 5} with the exception of the March and June samples collected at the Skunk River
station in which the dissolved-solids concentration was considerably greater than the mean for
the period of record. Nitrogen species, nitrate and nitrite, also were used to demonstrate
temporatl variability of water quality (fig. 6). Nitrogen concentrations for some months dur-
ing 1983 at all three 1locations were greater than the mean for the period of record. Con-
siderable increases in nitrogen concentration relative to past years occurred at the Omaha
statifon and to a lesser extent at the Augusta station. Although not shown, other forms of
nitrogen, namely ammonia and organic forms, also had relatively small increases {n concentra-
tions but not to the extent of nitrate.

Water levels in monitoring wells in water-table aquifers were above average for most of
the State during the water year. A new high 1level was recorded in April {n a well in Linn
County and in October and December in an observation well in Webster County. Even during the
drought, July-September, ground water levels either were above or slightly below monthly av-
erages. The monthly average water levels for wells 1n figure 7 show the +typical flucuation
of +the water table throughtout the year 1n the surficial aquifers. The normal monthly dis-
tribution of prectipitation in lowa for a water year s shown 1in figure 8. The water table
flucuates in response to the precipitation although the water-table rise is decreased in
summer months because some of the water levels decline during the growing season because of
large evapotranspiration losses when the crops are minor 1in the fall and winter when most
plant life is dormant. Consequently, a greater percent of the precipitation that Iinfiitrates
into the soil reaches <the water table. At the end of the water year, water levels were
rising and were above average at 5 of the 7 reported wells. Levels at the two remaining
wells were slightly below. !
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EXPLANATION

B8 MEAN OF MONTHLY AND YEARLY MEAN DISCHARGES FOR WATER YEARS 1951-80
MONTHLY AND YERRLY MEAN DISCHARGES DURING 1983 WATER YEAR

Figure 3.--Runoff during 1983 water yeor compared with mean runoff for 1951-80 water years
at three representative gaging stations.
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BE MEAN MONTHLY DISSOLVED-SOLIDS CONCENTRATION FOR PERIOD OF RECORD
DISSOLYED-SOLIDS CONCENTRATION FOR 1983 WATER YEAR

Note.--Several months have no 1883 data available.

Figure 5.--Comparison of dissolved-solids concentrations for 1983 water yeor with mean
monthly values for the period of record at three selected gaging stations.



IN MILLIGRAMS PER LITER

NITRATE PLUS NITRITE,

WATER RESOURCES DATA FOR IOWA, 1883

05474500 HLssLsstgL River at Keokuk
Periad of record 1376-83

NN\

JAN FEB MAR APR MAY JUN JuL AUG SEP

0CT

06610000 Missourt River ot Omaha
Period of record 1978-83

Ny

APR MAY JUN Jub AUB SEP

0CT NOV DEC

—
o

-
(-5

-
o

7
22 05474500 Skunk River at Augusta
/ Period of record 1978-83
%
//
7 g -
7 // % % 7
%
7 7
7
o~
= 7 Z . ]
ocT NOV DEC JAN FEB MAR APR MAY JuL AUG SEP
EXPLANATION
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NITRATE PLUS NITRITE CONCENTRATION FOR 1983 WATER YEAR

Note.—-—Several months have no 1983 doto avatlable.

Figure 6.--Comparison of nitrate plus nitrite concentrations for 1983 water yeor with
mean monthly values for the period of record at three selected gaging stations.
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Figure 7.--Hater Level flLucuotion during 1983 waoter year compared to average Level
for period as noted.
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Figure 8.--Precipitation distribution, in percent of annual, by months for Iowa.
(Standard pericd, 1941-70)

DEFINITION OF TERMS

Terms related to streamflow, water-quality and other hydrologic data, as used in this report,
are defined below. See also table for converting English Units to International System (SI} Units
on the inside of the back cover.

Actre-foot (AC-FT, acre-ft) {s the quantity of water required to cover 1 acre to a depth.of 1
foot and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Algae are mostly aquatic single-celled, colontal, or multi-celled plants, containing
chlorophyll and lacking roots, stems, and leaves,

Aquifer 1s a geologic formation, group of formations, or part of a formation that. contains
sufficient saturated permeable material to yield significant quantities of water to wells and
springs.

Artesian means confined  and is used to describe a well in which the water level stands above
the ~top of the aquifer, tapped by the well. A flowing artesian well is one 1in which the water
level 1s above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rod-iike, or spiral and
threadlike in shape, often clumped into colonies. Some bacteria cause disease, others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form avatlable for reuse by plants.

rm _bacter are a particular group of bacteria that are used. as indicators of
possible sewage pollution. They are characterized as aerobic or facultative anaerobic, gram-
negative, nonspore-forming, rod-shaped bacteria which ferment lactose with gas formation within
48 hours at 35°C. In the laboratory these bacteria are defined as the: organisms which produce
colonies within 24 hours when incubated at 35°C t 1.0°C on M—-Endo medium {(nutrient medtum for
bacterial growth). Their concentrations are expressed as number of colonies per 100 ml of
sample.

ifo < are bacteria that are present 1Iin the intestine or feces of
warmblooded animals. They are often used as indicators of the santtary quality of the water.
In the laboratory they are defined as all organisms which produce blue colonies within 24 hours
when incubated at 44.5°C t 0.2°C on M-FC med{um (nutrient medium for bacterial growth:. Their
concentrations are expressed as number of colonies per 100 mi of sample.
al streptococcal are bacteria found also in -ntestines of warm-blooded
animals. heir presence in water ts constdered to verify fecal pollution. They are character-
fzed as gram-positive, cocci bacteria which are capable of growth in bratn-heart infusion
broth. In the laboratory they are defined as all the organtisms which produce red or pink
colonies within 48 hours at 35°C * 1.0°C on M-enterrococcus medium (nutrient medium for
bactertal growth). Their concentrations are expressed as number of colonies per 100 ml of
sample.
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material 1s the unconsolidated material of which a streambed, lake, pond, reservoir, or
estuary bottom {s composed.

n mand (BOD) {s a measure of the quantity of dissolved oxygen, in milligrams
per liter, necessary for the decomposition of organic matter by microorganisms, such as bacteria.

Biomass ts the amount of living matter present at any given time, expressed as the mass per
unit area or volume of habitat.

Ash mass 1S the mass or amount of residue present after the residue from the dry mass
determination has been ashed ih a muffile furhace at a temperature of 500*C for 1 hour. The ash
mass values of zooplankton and phytoplankton are expressed in grams per cubfc meter ({(g/m*),
and periphyton and benthic organisms {in grams per square meter (g/m® ).

Dr mass refers to the mass of residue present after drying in an oven at 60°C for
zooplankton and 105°C for periphyton, unti1l the mass remains unchanged. This mass represents
the total orgahic matter, ash and sediment, ih the sample. Dry mass values are expressed in
the same units as ash mass.

Organic mass or volatile mass of the 11ving substance 1s the difference between the dry
mass ~and the ash mass, and represents the actual mass of the living matter. The organic mass
1s expressed ih the same units as for ash mass and dry mass,

Wet mass is the mass of living matter plus contained water.

Bottom matertal: See Bed material.

Celis/volume refers to the number of cells of any organism which 18 counted by using a
microscope and grid or counting cell. Many planktonic organisms are multicelled and are counted
according to the number of contained cells per sample, usually millilfters (mL) or liters (L}.

Cfs-day is the volume of water represented by flow of 1 cubic foot per second for 24 hours. It
1{s ‘equivalent to 86,400 cubic feet, approximately 1,9835 acre-ft, about 646,000 gallons or 2,445
cubic meters.

Chemical oxygen demand (COD) 1s a measure of the chemically oxidizable material {n the water,
and  furnishes an approximation of the amount of organic and reducing material present. The
determined value may correlate with natural water color or with carbonaceous organic pollution from
sewage or industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most
common pigments in plants.

Color unit 1s produced by one mitligram per liter of platinum in the form of the
chloroplatinate fon. Color is expressed in units of the platinum-cobalt scale.

contents 1s the volume of water inh a reservoir or lake, Unless otherwise indicated, volume {is
computed on the basis of a level pool and does not thclude bank storage.

Cohtrol desighates a feature downstream from the gage that determines the stage-discharge
relation at the gage. This feature may be a hatural constriction of the channel, an artificial
structure, or a uniform cross section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average nhumber of cubic feet of water
flowing per second from each square mile of area drained, assuming that the runoff s distributed
uniformly in time and area.

Cubic foot per second (FT*/S, ft*/s) 1s the rate of discharge representing a volume of 1 cubic
foot passing a given point during 1 second and is equivalent to approximately 7.48 gallons per
second or 448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge {s +the volume of water (or more broadily, total fluid), plus suspended sediment that
passes a given point within a given period of time.

Mean discgarge (MEAN) s the arithmetic mean of individual daily mean discharges during a
specific period.

Instantaneous discharge is the discharge at a particular instant of time.

Dissolved refers to the amount of a substance present in true chemical solution. In practice,
however, the term includes all forms of the substance that will pass through a 0.45-micrometer
membrane filter, and thus may include some very small (colloidal) suspended particles. Analyses
are performed on filtered sampies.

jversit, index 1s a numerical expression of evenness of distribution of aquatic organisms.
The formula for diversity index is:

8 n, n,
- (A i
d=-% T 1982
i=1

Where n is the number of tndividuals per taxon, n is the total number of tndividuals,, and s is the
total number of taxa fh the sample of the community. Diversity index values range from zero, when
all the organisms 1n +the sample are the same, to some positive number, when some or all of the
organisms in the sample are different.
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Drainage area of a stream at a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally
drains by gravity into the stream above the specified point. Figures of drainage area given herein
include all closed basins, or noncontributing areas, within the area unless other-wise noted.

Drainage basin ts a part of the surface of the earth that is occupied hy a dratnage system,
which consists of a surface stream or a body of impounded surface water together with all tributary
surface streams and bodies of {impounded surface water.

Gage height (G.H.) 18 the water-surface elevation referred to some arbitrary gage datum. Gage
hetight 15 often used inter-changeably with the more general term "stage," although gage height s
more appropriate when used with a reading on a gage.

Gaging station 1s a particular site on a stream, canal, lake, or reservoir where systematic
observations of hydrologic data are obtained.

Hardness of water 1is a physical-chemical characteristic that is commonly recognized by the
increased quantity of soap required to produce lather. It s attributable to the presence of
alkaline earths (principally calcium and magnesium) and 1s expressed as equivalent caictum
carbonate (CaCOg ).

Hydrologic unit 1s a geographic area representing part or all of a surface drafnage basin or
distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State
Hydrologic Unit Maps; each hydrologic unit is identified by an 8-digit number.

Methylene blue active substance (MBAS) is a measure of apparent detergents. This determination
depends on the formation of a blue color when methylene blue dye reacts with synthetic detergent
compounds.

Microqrams per gram (ug/g) 1s a unit expressing the concentration of a chemical element as
mass (micrograms) of the element sorbed per unit mass (gram} of sediment.

Micrograms per liter (UG/L, ug/1) s a unit expressing the concentration of chemical
constituents in solution as mass (micrograms) of solute per unit volume (l{ter) of water. One
thousand micrograms per liter {s equivalent to one milligram per liter.

Milligrams per liter {(MG/L, mg/1} 1s a unit for expressing the concentration of chemical
constituents in solution. Milligrams per 1iter represents the mass of solute per unit volume
(liter) of water. Concentration of suspended sediment aiso is expressed in mg/1, and {s based on
the mass of sediment per liter of water-sediment mixture.

National Geodetic Vertical Datum of 1929 (NGVD) {s a geodetic datum derived from a general
adjustment of the first order level nets of both the United States and Canada. It was formerly
called “Sea Level Datum of 1929" or "mean sea level" in this series of reports. Although the datum
was dertved from the average sea level over-a period of many years at 26 tide stations along .the
Atlantic, Gulf of Mexico, and Pacific Coasts, 1t does not necessarily represent local mean sea
level at any particular place.

nism is any 1iving entity, such as an insect, phytolplankter, or zooplankter.

Organism count/area refers to the number of organisms coliected and enumerated in a sample and
adjusted to the number per area habitat, usually square meters (m*), acres, or hectares.
Periphyton, benthic organisms, and macrophytes are expressed {n these terms.

organism count/volume refers to the number of organisms collected and enumerated in a sampile
and adjusted to the number per sampie volume, usuailly miiltliters (ml} or liters (1). Numbers of
planktonic organisms can be expressed in these terms.

Total organism count s the total number of organisms collected and enumerated tn any
particular sample.

Partial-record station 1{s a particular site where limited streamflow and/or water-quaifty data
are collected systematically over a pertod of years for use in hydrologic analyses.

Particle size 1Is the dfameter, 1in millimeters (mm), of suspended sediment or bed material
determined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom=-
withdrawal tube, visual-accumulation tube) determine fall diameter of particles in either distilled
water (chemically dispersed) or in native water (the river water at the time and point of
sampling).

-size clasgificatio used tn this report agrees with recommendations made by the
Amertcan Geophysical Unfon Sub-committee on Sediment Terminology. The classgsification (is as
follows:
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Classification Size (mm) Method of analysis
Cla¥.ceeseeess 0.,00024 - 0.004 Sedimentation.
Stlteeeeecsnne .004 - .062 Sedimentation.
Sand...ecc000e .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

The particle-size distributions given {n this report are not necessartily representative of all
particles in transport in the stream. Most of the organic material (s removed and the sample is
subjected to mechanical and chemical disperstion before analysis in distilled water. Chemical dis-
persion 1s not used for native-water analysis.

Percent comgosiﬁion 1s a unit for expressing the ratio of a particular part of a sample or
population to the total sample or population, in terms of types, numbers, mass or volume.
Periphyton is the assemblage of microorganisms attached to and growing upon soltd surfaces.

While primartily consisting of algae, they also include bacterta, fungi, protozoa, rotifers, and
other small organisms. Pertiphyton {s a useful indfcator of water quality.

Pestic ides are chemical compounds used to control undesirable plants and animals. Major
categories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenti-
cides. Insecticides and herbictides, which control insects and plants respectively, are the two
categories reported.

Picocurie (PC, pC1) 1s one trillionth (1 x 10 **) of the amount of radioactivity represented by
a curte (Cil. A curie is the amount of radioactivity that ytelds 3.7 x 10'° radioactive
disintegrations per second. A picocurie ylelds 2.22 dpm (disintegrations per minute).

Plankton ts the communtity of suspended, floating, or weakly swimming organisms that live in the
open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and thetr
movement 1s subject to the water currents. Phytoplankton growth ts dependent upon solar
radiation and nutrient substances. Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton have a profound effect upon the quality
of the water. They are the primary food producers {n the aquatic environment, and are commonly
known as algae.

Blue<gresn algae are a group of phytoplankton organisms having a blue pigment, in
addition %o The green pigment called chlorophyll. Blue-green algae often cause nutsance

conditions in water.

nggg%g are the unicellular or colonial algae having a siliceous shell. Thetir
concentrations are expressed as number of cells per milliliter (cells/ml) of sample.

Green algae have chlorophyll pigments similar in color to those of higher green
plants. Some forms produce algal mats or floating "moss" in lakes. Their concentrations
are expressed as number of cells per milliliter (cells/ml) of sample.

Zooplankton fs the animal part of the plankton. Zooplankton are capable of extensive
movements within the water column, and are often large enough to be seen with the unaided eye.
Zooplankton are secondary consumers feeding upon bacteria, phytoplankton, and detritus.
Because they are the grazers in the aquatic environment, the zooplankton are a vital part of
the ¢ aquatic food web. The zooplankton community 1{s dominated by small crustaceans and
rotifers.

PoI*chlorinated biphenyls (PCBs) are {ndustrtal chemicals that are mixtures of cholrinated
bipheny compounds having various percentages of chlorine. They are similar 1n structure +to
organochiorine insecticides.

Primar roductivit is a measure of the rate at which new organic matter s formed and
accumulated througﬁ photosynthetic and chemosynthetic activity of producer organisms (chiefly green

plants). The rate of primary production {s estimated by measureing the amount of oxygen released
(oxygen method) or the amount of carbon assimilated by the plants (carbon method).

igrams of carbo er area or volume per unit time Img C/)m* .time) for periphyton and
macrophytes and mg C/(m® .time)] for periphyton and macrophytes and mg C/m* .time)l. for
phytoplankton are units for expressing primary productivity. They define the amount of carbon
dioxide consumed as measured by radioactive carbon (carbon 14). The carbon 14 method s of
greater sensitivity than the oxygen light and dark bottle method, and 1s preferred for use in
unenriched waters. Unit time may be etther the hour or day, depending on the tncubatton
pertod.

Milligrams of oxyden per area or volume per unit time Img O, /m* .time) for periphyton and
macrophytes and mg.C/(mg O, /(m* ,time)]l for phytoplankton are the units for expressing primary
productivity. They define production and respiration rates as estimated from changes in the
measured dissolved oxygen concentration. The oxygen li1ght and dark bottle method is preferred
1f the rate of primary production is sufficient for accurate measurements to be made within 24
hours. Unit time may be either the hour or day, depending on the incubation pertod.

Runoff in inches (IN, 1n) shows the depth to which the drainage area would be covered if all
the runoff for a given time period were uniformly distributed on it.
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Sediment 1s solid material that originates mostly from disintegrated rocks and i1s transported
by, suspended in, or deposited from water; it includes chemical and bifochemical precipitates and
decomposed organic matertal such as humus, The quantity, characteristics, and cause of the
occurrence of sediment in streams are influenced by environmental factors. Some major factors are
degree of slope, length of slope, soil characteristics, land usage, and quantity and intensity of
precipitation. )

Suspended sediment 13 the sediment that at any given time 15 maintained in suspension by
the upward components of turbulent currents or that exists in suspension as a colloid.

Suspended-sediment concentration 1s the velocity-weighted concentration of suspended
sediment {n the sampled zone (from the water surface to a point approximately 0.3 ft above the
bed) expressed as milligrams of dry sediment per liter of water-sediment mixture (mg/1}.

Suspended-sediment discharge (tonss/day) is the rate at which dry weight of sediment passes
a section of a stream or is the quantity of sediment, as measured by dry weight, or by volume,
that passes a section 1in a given time. It 1s computed by multiplying discharge times mg/1
times 0.0027.

Suspended-sediment load 18 quantity of suspended sedi-ment passing a section in a
specified period.

Iotal sediment discharge {tons/day) {s the sum of the suspended-sediment discharge and the
bed-1vad discharge. It 1s the total quantity of sediment, as measured by dry weight or volume,
that passes a section during a given time.

Mean  concentration s the time-weighted concentration of suspended sediment passing a
stream sectfon during a 24-hour day.

dium adsorption ratie (SAR) is the expression of relative activity of sodium ions 1in
exchange reactions with soil and is an index of sodium or alkali hazard te the soil. Waters range
in respect to sodium hazard from those which can be used for irrigation on almost all soils to
those which are generally unsatisfactory for irrigation.

Solute ifs any substance derived from the atmosphere, vegetation, Soil, or rocks that is
dissolved in water.

Specific conductance 1{s a measure of the ability of a water to conduct an electrical current.
It s expressed in micromhos per centimeter at 25°C. Specific conductance s related to the type
and concentration of fons 1in solution and can be used for approximating the dissolved-solids
content of the water. Commonly, the concentratfon of dissolved solids (in milligrams per Titer) {s
about 65 percent of the specific conductance (in micromhos). This relation is not constant from
stream to stream and it may vary in the same source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water per
unit of time, flowing in a channel.

Streamflow 1s the discharge that occurs in a natural channel. Although the term *discharge"
can be applied to the flow of a canal, the word "streamflow" uniquely describes the discharge in a
surface stream course. The term "streamflow" {s more general than "runoff" as streamflow may be
applied to discharge whether or not it is affected by diverston or regulation.

Substrate 1s the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed or submersed solfd surface,
such as a rock or tree, upon which an organism lived.

Artificial substrate 1is a device which 1s purposely placed in a stream or lake for
colonization of organisms. The artificial substrate simplifies the community sStructure by
standardizing the substrate from which each sample is taken. Examples of artificial substrates
are basket samplers (made of wire cages filled with clean streamside rocks) and multi-plate
samplers (made of hardboard) for benthic organism collection, and plexiglass strips for
periphyton collection. .

Surface area of a lake s that area outlined on the latest U.5.G.S. topographic map as the
boundary of the lake and measured by a planimeter 1in acres. In ‘localities not covered by
topographic maps, the areas are computed from the best maps available at the time planimetered.
All areas shown are those for the stage when the planimetered map was made.

Surftcial bed matertal s that part (0.1 to 0.2 ft) of the bed material that 'is sampled wusing
U.S. Series Bed-Material Samplers.

§gg§gﬂggg (as used in tables of chemical analyses) refers to the amount (concentration) of the
total concentrattion in a water-sediment mixture. The water-sediment mixture is associated with (or
sorbed on} that material retained on a 0.45 micrometer filter.
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Jaxonomy i1s the division of biology concerned with the classification and naming of organisms.

The classification of organisms is based upon a

ending with Species at the base.

organisms have in common. For example, the taxonomy of a particular mayfly,

the following:
Kingdom....
Phylum.....
Class......
Oorder......
Family.....
Genus......
Species....

Thermogra;h is a thermometer that conttinuously and automatically records, on a chart,
temperature of a

hierarchial

scheme beginning with Kingdom

and

The higher the classification level, the fewer features the
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stream. “Temperature recorder"

csessessseesssssssssse.sAnimal

esssssssess Arthropoda
cesesessessssssslnsecta
sssesesssEphemeroptera
ssesssssssEphemeridae
seessssssssssHexagenia
... Hexagenia 1imbata

Hexagenia

Timbata is

the water

is the term used to indicate the preesence of a
thermograph or a digital mechanism that automatically records water temperatures on paper tape.

Time-weighted average 1is computed by multiplying the number of days in the sampling period by
the concentrations of indi-vidual constituents for the corresponding period and dividing the sum of

the products by the total nuymber of days.

A time-weighted average represents the composition of

water that would be contathed in a vessel or reservoir that had recetved equal quantities of water
from the stream each day for the water year,

Jons per acre-foot 1{ndicates the dry mass of dissolved solids in 1 acre-foot of water. It is
computed by multiplying the concentration tn milligrams per liter by 0.00136.

Tons per da 1s the quantity of a substance in solution or suspension that passes a stream
section during a 24-hour day.

Jotal (as used 1in tables of chemical analyses) refers to the amount of a substance that is

present both in solution and in suspension.

water-suspended sediment mixtures.

Analyses are performed on representatt

ve samples of

Jotal load (tons) is the total quantity of any findividual constituent, as measured by dry mass

or volume, that is dissolved in a specific amount of water (discharge} during a gtven time,

It 1s

computed by multtplying the total discharge, times the mg/L of the constituent, times the factor

0.0027, times the number of days.

Weighted average is used in this report to indicate discharge-weighted average.

—by muitiplying the discharge for a sampling period by the concentrations of individual-constituents
for the corresponding period and dividing the sum of the products by the sum of the discharges. A
discharge-weighted average approximates the composition of water that would be found in a reservoir
containing all the water passing a given location during the water year after thorough mixing 1{n

the reservolir.

WRD is used as an abbreviation for

"Water-Resources Data"

refer to State annual basic-data reports publiished before 1975.

It 18 computed

in the REVISED RECORDS paragraph to

WSP 1s used as an abbreviation for “Water-Supply Paper" in references to previously published

reports.

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of 1isting hydrologic-station records in Survey reports is 1n

a downstream direction along the main stream.

matn-stream station are 1listed between

thts report the rank of tributarties ts indicated by indention,

rank.

A1l stations on a tributary entering upstream from a

stations on the main stream in the order in which those
tributaries enter the main stream. Stations on tributaries entering above all main-stream stations
are listed before the first main-stream statton.
tn a simtlar manner. In the lists of gaging stations and water-quality stations in

Stations on tributaries to tributa

ries are

1isted

the front of

each indention representing one

As an added means of identtfication and each hydrologic station and partial-record station has
been assigned a statfon number, These are in the same downstream order used in thi
assigning station numbers, no distinction is

stations; therefore, the station number for a
position in a 1list made up of both types of stations.
allow for new statfons that may be established;

complete 8-digit number for each station,
station name, 1ncludes the 2-digit part number "0

"387500."

Downstream order station numbers

are

s report.

In

made between partial-record stattions and other
downstream-order

partial-record station i{indicates
Gaps are left in the series of numbers to
hence, the numbers are not con

secutive.

The

such as 05387500, which appears Just to the left of the

5" plus the 6-digit downstream

water-quality samples or discharge measure